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major mistakes, using every possible method for veri-
fying the guess as to strength, and training the imagina-
tion and intuition so as to secure a reasonably correct
answer when methods of correct analysis were not yet
available. It often proved valuable to take the doubt-
ful part in the hands to feel the weight, to try to bend
a strut by hand. If some part of a plane under con-
struction continued to raise doubts and suspicions, it
was better to reinforce it. At a later date, when the
aerodynamic characteristics of wings, and other data
for calculation, became available, I learned with
interest that in several cases such "guess** analysis
actually arrived at reasonably correct conclusions.
This ability, acquired by years of work and endless
verification, remains valuable even at the present time.
Modern stress analysis represents a very extensive and
complicated work that is usually carried on by specially
trained engineers. For a flying Clipper they cover
more than a thousand pages. Yet without even
attempting an analysis, it is sometimes possible to dis-
cover an imperfection by looking at the part and
simply feeling that it is not right or that a better design
may be achieved. Nowadays this is not so necessary;
a plane can be reliably and efficiently constructed on
the basis of scientific data. But in the pioneering days,
self-training, both in engineering problems and in
piloting, was an important condition of success, and
even of survival.
Sometimes a problem connected with unknown
factors and conditions would be unsolved for days,
remaining a source of worry. In the evenings, alone
with the machine under construction, I tried to
imagine the forces during flight under various con-